The murine-virus-infected erythroleukemia cell system provides an opportunity to examine regulatory mechanisms controlling cytodifferentiation. A cloned cell line (DR10c3) resistant to the erythropoiesis-inducing effect of dimethylsulfoxide (Me2SO).was isolated from the Me2SO-sensitive line DS19. DR10c3 is characterized as follows: (1) the uptake of [3H]Me2SO is similar to that in DS19; (2) The uptake of Me2SO was determined according to methods previously described (7). Chromosome analysis following 10 min of Colcemid arrest was performed by the method of quinacrine mustard staining according to techniques described elsewhere (8). Chromosomes were identified by their fluorescent banding patterns and arranged according to the standard mouse karyotype (9). Structurally rearranged (marker) chromosomes were given arbitrary numbers of M-1 through M-10.
the uptake of [3H] Me2SO is similar to that in DS19; (2) cell growth with and without Me2SO is similar to that of DS19; (3) resistance is relatively stable; (4) the karyotype of DR10c3 reveals an average loss of five chromosomes per cell, but is otherwise similar to that of DS19; (5) total protein and globin synthesis by cells cultured 4 days with or without Me2SO is similar to these syntheses in DS19 cultured without Me2SO; (6) virtually no grobin mRNA is detectable after 3 days in Me2SO , as assayed both by RNA-complementary DNA hybridization and by the heterologous ce1l-free protein-synthesizing system; (7) other polar compounds, N-methylpyrrolidinone, 1-methyl-2-piperidone, NN-dimethylacetamide, and N-methylacetamice, induce erythroid differentiation in DR10c3, and the accumulation of a-and A-globin chains is indistinguishable from that in DS19; and (8) the concentration o tima for induction of differentiation by all these compounds are identical for DR10c3 and DS19. Addition of dimethylsulfoxide (Me2SO) to murine-virus-infected erythroleukemia cell (MELC) cultures induces erythroid differentiation (1) , characterized by the appearance of globin mRNA, synthesis of hemoglobin, cessation of cell division, appearance of erythrocyte membrane antigens, and the morphological changes characteristic of erythroid differentiation in normal mouse hematopoietic tissues (2) (3) (4) (5) . This paper reports the characterization of a variant of MELC (DR10c3) resistant to the effect of Me2SO on erythroid differentiation, isolated from cultures of a Me2SO-inducible cell line, designated DSL9. MATERIALS AND METHODS MELC strain 745A was provided by Dr. Charlotte Friend and maintained in culture for the past 3 years as described elsewhere (6) . Cell (6) . Clones were passed five times without Me2SO, six times with 280 mM Me2SO, and then passaged every 3-4 days without Me2SO.
The uptake of Me2SO was determined according to methods previously described (7) . Chromosome analysis following 10 min of Colcemid arrest was performed by the method of quinacrine mustard staining according to techniques described elsewhere (8) . Chromosomes were identified by their fluorescent banding patterns and arranged according to the standard mouse karyotype (9) . Structurally rearranged (marker) chromosomes were given arbitrary numbers of M-1 through M-10.
For determination of total protein or globin synthesis 108 cells were incubated in 10 ml of leucine-free Eagle's Basal Medium (GIBCO) with 250 ,uCi of [3H]leucine (New England Nuclear, specific activity 33.6 Ci/mmol) at 370 for 60 min. Aliquots (25 ,l) of the incubation mixture were removed at intervals, 50 ,ug of bovine serum albumin was added, and the mixture was precipitated with 10% trichloroacetic acid, collected on Millipore filters, washed with 5% trichloroacetic acid, and counted by liquid scintillation with 0.2 ml of formic acid and 10 ml of Bray solution, for total protein synthesis. For globin synthesis cells were lysed and glohin chains were isolated by chromatography as described elsewhere (10, 11 DR10c3 was otherwise similar in its karyotype to the parental line; both contain the same normal and rearranged (marker) chromosomes of mouse origin and show similar variation in the number of copies of specific chromosomes. The presence of identical marker chromosomes indicates that the two lines are closely related, as would be expected from their history. The difference in chromosome number between the cell lines was due to variation in the number of copies of several normal and rearranged chromosomes, and not to loss or gain of specific chromosomes. Although loss of Me2SO-inducible erythropoiesis might be due to loss of a specific chromosome, such loss would be difficult to detect in the presence of the multiple, and probably largely random, chromosome changes observed.
Stability of the Variant. DR1Oc3 cells were passaged 40 times in suspension culture without Me2SO. Cell growth in the presence and in the absence of Me2SO was essentially unchanged from the initial cultures of this clone, and similar to the growth characteristics of DS19 (Fig. 2) . Fewer than 3% benzidine-reactive cells were observed in 5 day cultures of these DR1Oc3 with Me2SO (Fig. 2) 4 days, the rate of protein synthesis is strikingly less than that in uninduced cells (Fig.  3) . The rate of protein synthesis in DR1Oc3, however, was the same whether the cells were cultured with or without Me2SO and was indistinguishable from the rate of DS19 grown without Me2SO (Fig. 3 ). synthesized DBA mouse a-and f3-globin chains (Fig. 4 ).
DRiOcS cells with or without Me2SO do not synthesize a-or f3-globin chains (Fig. 5) .
A small peak of radioactivity elutes in the region just before the peak of f,-globin (Figs. 4a, 5a , and 5b) in samples prepared from DS19 without Me2SO and from DR10c3 with and without Me2SO. This pre-j3 peak and the a-peak were recovered and rechromatogrammed on Sephadex G-100 to determine whether the pre-3 material has the size of globin.
Pre-f radioactivity elutes before globin (Fig. 5c ), which suggests that it is not globin by the criterion of molecular weight.
Globin mRNA. The fraction of RNA corresponding to 6-16 S was prepared from total RNA from DS19 and DR1Oc3 cells grown with or without Me2SO for 3 days, and was assayed for globin mRNA in a Krebs ascites tumor cellfree system (13) . RNA (Table 3) . Dimethylformamide, pyridine-N-oxide, N-methylformamide, and glycerol were as ineffective as Me2SO. The optimum concentration for each of the four effective compounds was identical to that for DS19. N-methylpyrrolidinone (N-MP) was selected as representative of the compounds which induce DR10c3. The growth and differentiation of DR10c3 in the presence of N-MP are illustrated in Fig. 6 .
In order to determine whether the globin synthesized by DR10cS with 30 mM N-MP is the same as that formed by DS19, these cells were cultured 3 days with 30 mM N-MP and then incubated with isotopic leucine, 3H for DR10c3 and 14C for DS19. After 1 hr at 370, the cultures were mixed together, and globin chains were recovered and separated on carboxymethyl-cellulose urea. The a-and f3-globin chains synthesized by DS19 cochromatographed identically with the globin chains produced by DRiOc3 cells.
Globin mRNA from DR1Oc3 incubated with N-MP was assayed both in the heterologous cell-free system and by hybridization with globin cDNA. The globin chains synthesized in the cell-free system containing mRNA from DRiOcS with N-MP cochromatogrammed identically with normal The existence of a strain of MELC resistant to Me2SO but sensitive to other defined reagents provides an opportunity to investigate the regulatory mechanisms in cytodifferentiation employing a somatic cell genetic approach.
